Colocalization of polyol-metabolizing enzymes and immunological detection of fructated proteins in the female reproductive system of the rat.
The expression of aldose reductase (AR) and sorbitol dehydrogenase (SDH), which, in concert, catalyze the conversion of glucose to fructose via sorbitol, in the rat ovary, oviduct, and uterus, was investigated by immunohistochemical and biochemical analyses. The activities and protein levels of AR and SDH were higher in the ovary than in the oviduct and uterus. A strong immunoreactivity to the anti-AR antibody was observed in granulosa cells and epithelia of the oviduct, endometrium, and endometrial glands, and virtually the same tissues were strongly stained with the anti-SDH antibody. The application of an anti-fructated lysine antibody, which detects an adduct of fructose with the epsilon-amino group of lysine in proteins, in this study detected marked staining mainly in the egg and luminal surface of the oviductal epithelia. Collectively, these data indicate that fructose is produced by coordinately expressed AR and SDH in the egg and epithelia of the oviduct and suggest that the resulting sorbitol and fructose can be used as energy sources for spermatozoa motility during the fertilization process. The abundance of AR compared with SDH suggests that it also plays an additional role in the reproductive system, which might include a source of reducing power and protection against toxic carbonyl compounds.